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Oligonucleotides with fluorescent dyes at opposite ends provide a 
quenched probe system useful for detecting PCR product and 
nucleic acid hybridization. 

Livak KJ, Flood SJ, Marmaro J, Giusti W, Deetz K. 

Applied Biosystems Division, Foster City, California 94404, USA. 

The 5' nuclease PCR assay detects the accumulation of specific PCR product by 
hybridization and cleavage of a double-labeled fluorogenic probe during the 
amplification reaction. The probe is an oligonucleotide with both a reporter 
fluorescent dye and a quencher dye attached. An increase in reporter fluorescence 
intensity indicates that the probe has hybridized to the target PCR product and has 
been cleaved by the 5'-->3' nucleolytic activity of Taq DNA polymerase. In this 
study, probes with the quencher dye attached to an internal nucleotide were 
compared with probes with the quencher dye attached to the 3'-end nucleotide. In 
all cases, the reporter dye was attached to the 5' end. All intact probes showed 
quenching of the reporter fluorescence. In general, probes with the quencher dye 
attached to the 3'-end nucleotide exhibited a larger signal in the 5' nuclease PCR 
assay than the internally labeled probes. It is proposed that the larger signal is 
caused by increased likelihood of cleavage by Taq DNA polymerase when the 
probe is hybridized to a template strand during PCR. Probes with the quencher 
dye attached to the 3'-end nucleotide also exhibited an increase in reporter 
fluorescence intensity when hybridized to a complementary strand. Thus, 
oligonucleotides with reporter and quencher dyes attached at opposite ends can be 
used as homogeneous hybridization probes. 



PMID: 7580930 [PubMed - indexed for MEDLINE] 



t Display Abstract 



JQ Show: 20 R Sort R ttSendto Text p| 



Write to the Help Desk 
NCBI I NLM I NIH 



Department of Health & Human Services 
Freedom of Information Act | Disclaimer 



1 of 2 



4/22/03 4:54 PM 



L Number 
1 



Hits Search Text 

0 mult if luorescent nearS oligonucleotides 



3966 trio or triple adj 1 fluorescent nearS 
oligonuc Leo tides 

28 (trio or triple ad j 1 fluorescent nearS 

oligonucleotides) and energy ad j 1 transfer 

0 dual adj 1 labeled near5 probes nearS 
DABSYL 

0 dual adj 1 labeled adj2 probes near5 DABSYL 



0 labeled adj 2 probes nearS DABSYL 



0 label$ adj 2 probes nearS DABSYL 



296328 label$ probes nearS DABSYL 



DB 

USPAT; 

US-PGPUB; 

DEPWEtJT 

USPAT; 

US-PGPUB; 

DEPWENT 

USPAT; 

US-PGPUB; 

DEPWETJT 

USPAT; 

US-PGPUB; 

DEPWENT 

USPAT; 

US-PGPUB; 

DEPWENT 

USPAT; 

US-PGPUB; 

DEPWENT 

USPAT; 

US-PGPUB; 

DEPWENT 

USFAT; 

US-PGPUB; 

DEPWENT 



Time stamp 
2003/04/22 14:48 



2003/04/22 14:48 

2003/04/22 14:55 

2003/04/2/ 14:57 

2003/04/22 14:57 

2003/04/22 14:58 

2003/04/22 14:58 

2003/04/22 14:59 



Search History 4/22/03 3:24:58 PM Page 1 
C : \APPS\EAST\workspaces\ sigmoid. wsp 



Welcome to STN International! Enter x:x 



LOGINI D : ssspta 1 (: 5 6s:-:c 
PASSWORD: 

TERMINAL { ENTEP 1, 2, 3, OR ?):2 



* + ★ 


■* * 


k -k 


k 


Welcome to STN International ********** 


i;ews 








Web Page URLs f c r STN Seminar Schedule - N. America 


news 




Apr 


08 


"Ask CAS" for self-help around the clock 


hews 




■Jun 


0 


N*_:w e-mail delivery for search results now available 


IJEWS 




Aug 


t8 


FHARMAMarket Letter (PHAFMAML) - new on STN 


IJEWS 


L 


Aug 


\ U 


Aquatic Toxicity Information Retrieval (AQUIRE) 










now available on STN 


IJEWS 


\j 


Aug 


2 C 


Sequence searching in F EG IS TRY enhanced 


IJEWS 


1 


Sep 




JAPIO has been reloaded and enhanced 


IJEWS 




Sep 


1 o 


Experimental properties added to the REGISTRY file 


HEWS 




Sep 


I 


CA Section Thesaurus available in CAPLUS and CA 


HEWS 


1 0 


Oct 


( 1 1 


CAS REACT Enriched with Reactions from 1907 to 1985 


HEWS 


i i 


Oct 




BE I LSTE1 N adds new search fields 


IJEWS 




Ozt 


. -i 


Nuira :eut icals International ( NUTFlACEUT ) new available on 


STN 
NEWS 


1 :i; 


Nov 


1 ; : : 


E'rCl LIT has been renamed AFOLLIT 


NEWS 




Nov 




More calculated properties added to REGISTRY 


NEWS 


n c 


Dec 


i. : 4 


CSA f i. les on STN 


IJEWS 


V 6 


Dec 




FCTFULL now covers WP/FCT Applications from 1978 to date 


IJEWS 


17 


Dec 


17 


TOFCENl'ER enhanced with additional content 


IJEWS 


18 


Dec 


17 


Adis Clinical Trials Insight now available on STN 


IJEWS 


1"> 


Jan 


2 2 1 


Simultaneous left and light truncation added to COMPENDEX, 










ENERGY, INS PEC 


IJEWS 




Feb 


1 3 


CANCERLIT is no longer being up-dated 


IJEWS 


j 1 


Feb 




MET AD EX enhancements 


NEWS 




Feb 




PCTGEN now available on STN 


NEWS 




Feb 




TEMA now available on STN 


NEWS 


2 'i 


Feb 


1 K) 


NTIS now allows simultaneous left and right truncation 


NEWS 


r -. 


Feb 




PC T FULL nov; ctnfains images 


IJEWS 


2 0 


Mar 




SDI PACKAGE for monthly delivery of multifile SDI results 


IJEWS 


' 7 


Mar 


1? 


APOLLIT offering free connect time in April 2003 


IJEWS 




Mar 


J 0 


EVENT L 1NE will be removed from STN 


IJEWS 


2 9 


Mar 


14 


PAT D PA FULL now available on STN 


NEWS 




Mar 


14 


Additional in formation f:>r trade-named substances without 










structures available in REGISTRY 


NEWS 




Apr 




Display formats in DGENE enhanced 


NEWS 




Apr 


14 


MEL-LINE Reload 


NEWS 


-\ *i 


Apr 


17 


Polymer searching in REGISTRY enhanced 


NEWS 


14 


Apr 


11 


Indexing from 194 7 to 1956 being added to records in 


CA/CAPLUS 








IJEWS 




Apr 


11 


New current-awareness alert (SDI) frequency in 










WPIF'S/WPINDEX/WPIX 



NEWS EXPRESS April 4 CURRENT WINDOWS VERSION IS Vb.Ola, CURRENT 
MACINTOSH VERSION IS Vb.Ob(ENG) AND V6.0Jb(JP), 
AND CURRENT DISCOVER FILE IS DATED 01 APRIL 2003 

NEWS HOURS STN Operating Hours Plus Help Desk Availability 

NEWS INTER General Internet Information 



NEWS LOGIN Welcome Banner and News Items 

NEWS PHONE E»irect Dial and Telecommunication Network Access to STN 
NEWS WWW CAS World Wide Web Site (general information) 

Enter NEWS foil-owed by the item number or name to see news on that 
specific topic. 

All use of STN is subject to the provisions of the STN Customer 
agreement. Please note that this agreement limits use to scientific 
research. Use for software development or design or implementation 
of commercial gateways or other similar uses is prohibited and may 
result in Less of user privileges and other penalties. 

** + c [ pj s j f^olumbu^ + + * + 



FILE 'HOME' ENTERED AT 11:11:00 ON 12 APR 20u3 

= .- s oligonucleotides (2a) energy (w) transfer (w) labels 
THIS COMMAND NOT AVAILABLE IN THE CURRENT PILE 

Svme commands only work in certain fries. For example, the EXPANfi 
command can only be used to look at the inde:-: in a file which has an 
index. Enter "HELP COMMANDS" at an arrow prompt (=:>) for a list of 
commands which can be used in this :rle. 

- - FIL BIOS 1 3 MEDLINE EM BASE LIFE3CI CAPLU 
D>ST IN C.S. DOLLARS 

F"LL EST I MAT EL 1 COST 

FILE 'BIOSIS' ENTERED AT 11:11:51 ON 22 APR 2003 
COPYRIGHT (C) 2003 BIOLOGICAL AB ST PACTS INC.(R) 

FILE 'MEDLINE' ENTERED AT 11:11::.! ON 22 APR 2003 

FILE 1 I'M BASE ' ENTEEEE' AT 11:11:21 ON 22 APR 2003 
COPYRIGHT (C) 2003 Elsevier Science B.V. All rights reserved. 

FILE ' LIFESCI' ENTERS!' AT 11:11:51 ON 22 APR 2003 
COPYRIGHT (C) 2003 Cambridge Scientific Abstracts (CSA) 



SINCE FILE TOTAL 
ENTRY SESSION 
0.42 0.42 



FILE 'CAPLUS' ENTERED AT 11:11:51 OI." 22 APR .1003 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP U3AGETERMS" FOR DETAILS. 

COPYRIGHT (C) 1003 AMERICAN CHEMICAL SOCIETY (ACS) 

= s oligonucleotides (2a) energy (w; transfer (w) labels 

L: 7 OLIGONUCLEOTIDES " (2A) ENERGY (W) TRANSFER ( W) LABELS 

= : ^ dup rem 1 1 

PROCESSING COMPLETED FOR LI 

L2 S DUP REM Ll (2 DUPLICATES REMOVED) 

d 11 1-5 



L2 ANSWER 1 OF 5 CAPLUS COPYRIGHT 2003 ACS 
AN 2 m02 : 391904 CAPLUS 



DN 136:38251^ 

TI Energy transfer labels with mechanically linked fluorophores 

IN P.ebek, lU.'. ius, Jr. 

F7i Che ccripf-s Research Institute, USA 

SO PCT Int. Appl., 52 pp. 

CODEN: PILXP2 

DC Patent 

LA English 

pan.cnt'i 

patent 110. kind date application no. date 



WO 


2 002 0 4 070 




A2 




2002 


0523 




wo 


2 002 


0 4-:. '7 01 


A3 




20030213 






W: 


AL, 


AG, 


AL, 


AM, 


AT, 


AU, 


AZ, 






CO , 


CR, 


Ol 1 


CZ, 


DE, 


DK, 


DM, 






GM, 


HR, 


HU, 


ID, 


IL, 


IN, 


IS, 






D2, 


DT, 


LU, 


LV, 


MA, 


MD, 


MG, 






- ■ f 




EU, 


SD, 


SE, 


SG, 


SI, 






'-■ ^ f 




YN, 


YU, 


ZA, 


zw, 


AM, 




RW: 




gm' 


KE, 


LS, 


MW, 


MZ, 


SD, 






RE, 


DK, 




FI, 


FR, 


G3, 


GR, 






B,R 




GO, 


CI, 


CM, 


OA , 


GN, 




LUU2 


0 J '-.»! 


i 


A5 






05 2 7 




us 


2 002 


: 1 : 0 9 




Al 






08 22 




u s 


2 000 


-2MZ 


22P 


P 




; ooo ii08 




wo 


2 00 1 


-US4 6^ 08 


W 




oO 01110 8 





WO 2001-US46568 20011108 



BA, 


B3, 


BG 


, BF, 


BY, 


3Z, 


CA, 


CH, 


CN, 


DZ, 


EC, 


EE 


, Eo, 


FI, 


GB, 


G3, 


GE, 


GH, 


J?, 


KE, 


KG 


, KP, 


KR, 


KZ, 


LC, 


LK, 


LR, 


MK, 


Mil, 


MW 


, m:-:, 


MZ, 


MO, 


NZ, 


PH, 


?L, 


SK, 


s.:,, 


TJ 


, Tt-:, 


TP., 


TT, 


TZ, 


UA, 


UG, 


AZ, 


BY, 


KG 


, KZ , 


HD, 


Fin, 


TJ, 


TM 




SL, 


SZ, 


TZ 


, u«.;, 


ZW, 


AT, 


BE, 


CH, 


CY, 


IE, 


it, 


L'J 


, MC, 


IIL, 


PT, 


SE, 


TR, 


BF, 


GQ, 


GW, 


ML 


, MR, 


HE, 


sn, 


TZ), 


TG 




Al 




2- 


39514 




ci 011108 






U£ 


:ooi- 


598/ 




20 011108 







L2 ANSWER 2 OF 5 BIOSI3 COPYRIGHT 2003 BIOLOGICAL ABSTRACTS INC . DUPLICATE 
1 

AN 2001 : : :i 1. ? 9 BIOS IS 
DN PREY20010 015G 58 1 

TI Nucleic acid imp-l 1 f icat i on oligonucleotides with molecular 
energy transfer labels and methods based 
thereon . 

AU llazarcnko, Irma A, (1); Bhatnagar, Satish K. ; Wir.n-Deen, Emily S . ; 

hohman, Robert -J. 
CS (1) Gaitnersburg, MD USA 

ASSIGNEE: Interaen Company, Purchase, NY, USA 
PT US 0090S02 July' IS, 200':' 

SO Official Gazette ■: f the United States Patent and Trademark Office 
Patent s , 

(Ju.y lb, 2000) Vol. 1236, No. 3, pp. No Pagination, e-file. 

ISSN: 009: : :-1133 . 
DT Patent 
LA English 

L2 ANSWER 3 OR b BIOSIS COPYRIGHT 2003 BIOLOGICAL AB ST FACTS INC. 
AN 2001:2196e.7 3IOSTS 
DN PREV200. 0:j21^057 

TI Nucleic acid amplification oligonucleotides with molecular 
energy transfer labels and methods based 
t he reon . 

AN Nazarenko, Irma A.; Bhatnagar, Satish K. ; Winn-Deen, Emily S.; Hohman, 
Robert J. 

ASSIGNEE; Inter gen Company 
PI US 6117 63 5 September 12, 2000 

SO Official Gazette of the United States Patent and Trademark Office 
Patents , 

(Sep. 12, 2000) Vol. 1236, No. 2, pp. Nj Pagination, e-file. 



ISSN : 0098-1133. 

DT Patent 
LA English 

L0 ANSWER 4 OF 5 BIOSIS COPYRIGHT 2003 BIOLOGICAL ABSTRACTS INC . DUPLICATE 

AN 1999:111074 BIOSIS 
DN PREV199900111074 

TI Nuclei c acid amplification oligonucleotides with molecular 
energy transfer labels and methods based 
thereon . 

AN Nazarenko, I. A.; Bhatnaqar, S. K. ; Winn-Deen, E . S.; Hohman, R. J. 
Co Gaithersburg, Md. USA 
ASS IGNEE : OMOOR, INC. 
rT US 5:06336 Feb. 2, 1999 

SO Official Gazette of the United States Patent and Trademark Office 
Patents , 

(Fob. 2, 199?) Vol. 1219, No. 1, pp. 4S2. 

ISSN: 0098-1 132. 
tr Patent 
LA English 

L2 ANSWER 5 OF 5 LIFESCI COPYRIGHT 2 003 C3A 

AN 2000:73632 LIFESCI 

TT Nucleic acid amplification oligonucleotides with molecular 
energy transfer labels and methods based 
thereon 

AU Nazarenko, I.; 3hatna?ar, S.; Winn-Deen, E.; Hohman, R. 
CS Oncor, Inc. 

SO U999:;'202) . US Patent: 3866336; US CLASS: 435/6; 435/91.2; 536/22.1; 

336/24 .3; 336/25. 12. . 
DT Patent 
FS W3 
LA English 
SL English 



= . - s oligo (2a) quencher (2a) accepte r 

Lj 0 OI.IGO (3A) QUENCHER {2 A) ACCEPTOR 

s oligonucleotide (2a) quencher (3a) acceptor 
L4 0 OLIGONUCLEOTIDE (2A) QUENCHER (2A) ACCEPTOR 

= s signal (w) amplif ication (2a? oligonucleotides 

L5 " 9 SIGNAL (W) AM PL IF [CATION (2A) OLIGONUCLEOTIDES 

= • dup rem 15 

PROCESSING COMPLETED FOR L5 

L6 3 DU? REM L5 (6 DUPLICATES REMOVED) 

=> d 16 1-3 

L6 ANSWER 1 OF 3 BIOSIS COPYRIGHT 2003 BIOLOGICAL ABSTRACTS INC . DUPLICATE 
1 

AN 199'/' : 409756 BIOSIS 
DN PREV19 97 997 017 99 

TI Improved sensitivity of whole-cell hybridization by the combination of 
horseradish perox idase-labeled oligonucleotides and tyramide 
signal amplification. 

AU Schoenhuber, Wilhelm; Fuchs, Bernhard; Juretschko, Stefan; Mann, Rudolf 



(1) 

CS (1) Max-Plan-k-Inst . Mar. Mikrobiol., Celsiusstr. 1, D-28359 Bremen 
Germany 

SO Applied and Environmental Microbiology, (1997) Vol. 63, Ho. 8, pp. 

3268-3273. 

ISSN: 0099-2240 . 
PT Artie!- 
LA English 

Lo ANSWER 1 OF 3 CAPLUS COPYRIGHT 2003 ACS 
AN 1991:672721 CAPLUS 
DN 11d:27j711 

TT [)NA probe signal amplification in nucleic acid hybridization 
II* Segev, David 
PA USA 

SO Eur. Pat. Appi . , 18 pp. 



CO DEI J : EPMXDW 
DT Patent 
LA Engli.sn 
FAN . CK? I 

PATIENT IIO. KIND DATE APPLICATION NO. DATE 



PI EP 4 5U594 A2 1 9911009 EP 1991-10524 9 19910403 

EP 4 50^94 A3 19920122 

EP 4 503bH Bl 1996121? 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE 

CA 2("o' : ^.l^ AA 1 9911004 CA 1991-20395 17 19910402 

CP 0/008000 A2 199o0404 CP 1991-711 14 19910403 

CP 31428 88 B2 3 0010307 

AT 146530 E 19970115 AT 1991-105249 19910403 

ES 2^7760 T3 1^970416 ES 1991-105249 19910403 

CP 2P'V":279186 A2 2 0 0 0 1 u 1 0 UP 2000-65961 19910403 

US :>-;37?77 A 1^950801 US 1992-908584 1992052 9 

ERAI US Y^-503621 A 1 99004 05 

JP 1991-7 1114 A3 199104 05 



L6 ANSWER 3 OF 3 BIOSIS COPYRIGHT 2003 BIOLOGIC/^ ABSTRACTS I NC . DUPLICATE 
2 

At J 1989:4^4414 BIOSIS 
DI J BR37 : 10 55 33 

Tl THE SYNTHESIS OF BRANCH EC 1 OLIGONUCLEOTIDES AS SIGNAL 

AMPLIFICATION MULTIMERS FOR USE IN NUCLEIC ACID ASSAYS. 
AU HORN T; WARNER B D; RUNNING J A; DOWNING K; CLYNE J; URDEA M S 
CS CHIRON CORP., 4560 HORTON ST., EMERYVILLE, CALIF. 94608, USA. 
SO 8TH INTERNATIONAL ROUND TABLE ON NUCLEOSIDES, NUCLEOTIDES, AND THEIR 

BIOLOGICAL APPLICATIONS, ORANGE BEACH, ALABAMA, USA, OCTOBER 2-5, 1988. 

NUCLEOSIDES NUCLEOTIDES. (1989) 8 (5-6), 875-878. 

CODEN: NUNUD5. ISSN: 0732-8311. 
FS BR; OLD 
LA English 



Logging off of STN 



Executing the logoff script. . . 



=> LOG Y 



COST IN U.S. DOLLARS 
FULL ESTIMATEE' COST 



SINCE FILE TOTAL 
ENTRY SESSION 
38.80 39.22 



STN INTERNATIONAL LOGOFF AT 11:15:45 ON 22 APR 2003 



